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Abstract. Alpha tocopherol is recognized as inhibitor of lipid oxidation in biological systems 
and the intake of this vitamin is relevant to human health  .Catering food products investigated in the 
current study have been chosen from two food groups: fish based food products and meat based food 
products.A number of ten food samples were investigated. Alpha tocopherol was analysed using a 
Shimadzu VP Series liquid chromatograph equipped with a fluorescence detector FR -10 AXL with 
excitation wavelength of 290 nm and emission wavelength of 325 nm.  
Data analysis suggest significant loss of tocopherol in meat and fish based food product as 
compared to the content found in thermal non-treated preparations. Thus, in fish preparation the cook-
serve processing by conventional thermal treatment diminishes the tocopherol content by 58%; in case 
of microwave thermal treatment this loss is 64.5 %. It was found that the microwave thermal treatment 
generated lower tocopherol content by 10% versus the conventional thermal treatment. In case of 
thermally non-treated meat preparations the tocopherol content is 0.82 mg/100g product, greater than 
in fish preparations, but the loss registered by conventional thermal treatment and by microwave 
thermal treatment is approximately 21,95%, and 25,6%, respectively. In the case of meat preparations, 
the microwave thermal treatment generates a loss of tocopherol content greater by 16,6 % as compared 
to the conventional thermal treatment.  
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INTRODUCTION 
  
In recent years the interest for natural antioxidants, especially of vegetal origin, has 
risen (Baydar et al., 2007). Epidemiological studies reveal that a number of diseases such as 
cancer, coronary heart disease,diabetes and aging have been associated with oxidative stress. 
Dietary antioxidants are believed to reduce the risk of these diseases. Antioxidants are also 
used as food additives to improve the quality of food products by avoiding offensive flavors. 
Synthetic antioxidants have been restricted in food products for safety reasons and due to 
reports regarding their involvment in chronic deseases (Iqbal et al., 2005).   
An effective defense system against free radical attack is provided by natural 
antioxidants such as tocopherols. One of the most powerful natural fat-soluble antioxidants 
are tocopherols or better known as vitamin E. There are eight occuring vitamin E compounds 
(four tocopherols and four tocotrienols). These are derivatives of 6-chromanol and differ in 
the number and position of the methyl groups on the ring structure, the four tocopherols 
homologues (α, β, γ, δ) have a 16-carbon phytol side chain ( Lopez –Ortiz et al., 2008 ). 
Tocopherols can act as antioxidants by a chain-breaking electron donor mechanism in 
wich they donate their phenolic hydrogen atom, this inhibits oxidation induced by 
electronically excited singlet oxygen .Vitamin E antioxidant activity order is α –Tocopherol > 
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β – Tocopherol > γ – Tocopherol > δ – Tocopherol (Matea et al., 2008 ).α-Tocopherol is the 
major vitamin E in nearly all green plants, in non-green plant parts , such as seeds and fruits, 
γ-tocopherol is preferentially found instead ( Falk et al., 2004 ).  
To study the influence of catering processing and the type of thermal treatment applied 
to vitamin E, we performed alpha tocopherol analysis according to the methodology described 
bellow. 
 
MATERIALS AND METHODS 
 
The culinary preparations were codified according to: the preparation group where 
they belong to, type of applied thermal treatment, the modern catering production systems, 
and the targeted consumer’s segment (Tab.1)  
 
Tab.1 
The symbols used for the analyzed food products 
 
 
To secure data reproducibility, and taking into account the diversity of biological 
material characteristics related to the multitude of parameters (species, sort, season, origin 
according to the production site, cultivation modality/way, etc.) the technical specifications of 
raw materials approved by the  S.C. Aro Palace S.A. Braşov management were observed. 
Each sample was subjected to a thorough homogenization using a laboratory blender. 
A modified Folch (1957) extraction technique was used in order to obtain the total lipid 
fraction. Three grams of the homogenized sample was placed into a flask together with 60 mL 
of a chloroform: methanol solution (2:1  v/v). The mixture was further homogenized using an 
Ultraturrax system for 2 min. at 24000 RPM and then placed on a magnetic stirrer for 30 min. 
Afterwards the solution containing the sample was filtered through a cellulose filter and 
moved into a separation funnel. 30 mL of distilled water were added and after the separation 
of the layers, the chloroformic layer was collected and further anhydrified using sodium 
sulfate anh. The extract was reduced to near dryness using a vacuum rotary evaporator at 
35ºC and saponified using 1 mL of saturated aqueous KOH in 11 mL of absolute ethanol. 
The saponification time in a gentle shaking water bath was 60 min. The unsaponifiable 
matter was extracted with 24 mL of hexane from the hydrolysate diluted with 10 mL of water 
and finally dried under a gentle nitrogen stream at 400C. A dry residue was obtained by 
subjecting the extracts to evaporation in a vacuum rotary evaporator at 35ºC. A mixture of 
2ml methanol + 2ml acetonitrile was used for extracting the residue on a vortex mixer. Before 
Catering food products 
analyzed 
Product 
symbol Food product description 
Fish based product 
A0 Raw product 
A2 Oven thermal treated product ‚cook-serve’ processed 
A3 Microwave thermal treated product, cook-serve’ processed 
A4 Oven thermal treated product  ‚cook-chill’ processed 
A5 Microwave thermal treated product  ,cook-freeze’ processed 
Meat based product 
B0 Raw product 
B2 Oven termic treated product ‚cook-serve’ processed 
B3 Microwave termic treated product, cook-serve’ processed 
B4 Oven thermal treated product ‚cook-chill’ processed 
B5 Microwave thermal treated product ,cook-freeze’ processed 
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subjecting the samples to HPLC-FL analysis they were filtrated through a 0.45µm pore size 
nylon filter. 
Alpha tocopherol was analysed using a Shimadzu VP Series liquid chromatograph 
with a fluorescence detector FR-10 AXL. An Alltima RP C-18 column (250mm x 4,6mm, 
5µm) at 40ºC was used for the chromatographic separation. The mobile phase was a mixture 
of methanol and acetonitrile (50:50, v/v) with a flow rate of 1,5 mL/min. For the detection of 
alpha tocopherol an 290 nm excitation wavelength and 325 nm emission wavelength was set 
on the detector. 
 The tocopherol content was determined by six successive tests, the reproducibility 
coefficient of variation being 9,79 and the measurement uncertainty of 13,85.  
 
RESULTS AND DISCUSSION 
 
 Typical chromatogram of the separation of alpha tocopherol from raw food samples is 
shown in Fig. 1.  
 
Fig. 1. Typical chromatogram of alpha tocopherol separation for raw food sample (A2 ) 
 
Tocopherol content in catering products is shown in Tab. 2 
Tab. 2 
Tocopherol content (mg/ 100 g dry substance) in catering products 
 
Catering 
product 
α- tocopherol content 
mg/100g product 
Dry substance 
(D.S. ) (%) 
α- tocopherol content 
mg/100g D.S. 
A0 0.62 30.6 2.036 
A2 0.26 32.01 0.815 
A3 0.22 31.39 0.701 
A4 0.21 33.59 0.625 
A5 0.12 33.88 0.354 
B0 0.82 34.07 2.407 
B2 0.64 35.62 1.797 
B3 0.61 34.07 1.761 
B4 0.72 37.89 1.900 
B5 0.55 41.21 1.335 
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Data analysis suggest significant loss of tocopherol as compared to the content found 
in thermal non-treated preparations. Thus, in fish preparation the cook-serve processing by 
conventional thermal treatment diminishes the tocopherol content by 58%; in case of 
microwave thermal treatment this loss is 64.5 %. It was found that the microwave thermal 
treatment generated lower tocopherol content by 10% versus the conventional thermal 
treatment.  
In case of thermally non-treated meat preparations the tocopherol content is 0.82 
mg/100g product, i.e. greater than in fish preparations, but the loss registered by conventional 
thermal treatment and by microwave thermal treatment is approximately 21,95%, and 25,6%, 
respectively.  
In case of meat preparations, the microwave thermal treatment generates a loss of 
tocopherol content greater by 16,6 % as compared to the conventional thermal treatment. 
Chilling, freezing, storing, and thermal regeneration operations applied to catering 
products according to product cards significantly diminish the tocopherol content. Thus, for 
products processed by cook-chill system the vitamin E loss related to non-thermal treated 
products is 66.13% in fish preparation, and in meat preparations 12.2%, respectively. The 
cook-freeze production system applied to the two preparations induces a decrease of 
tocopherol content by 80.6%, and by 33%, respectively.  
The differences between the loss detected within the two catering products – cook-
chill and cook-freeze- can be considered to be due to the aggressiveness of treatment applied 
to freezing, de-freezing, and to extended storage duration of freeze products. 
The tocopherol content in the tested catering products covers differently the daily 
necessary intake, which varies according to consumer’s category, and to daily ration 
recommended (children- 10 mg/day, adults-females and males- 15 mg/day). 
Tab. 3 shows that catering preparations cover the daily tocopherol ration in a 
proportion of 2%-6%. Accordingly, the diet should be supplemented by food that can cover 
the vitamin E necessary for preventing the effects generated by an alimentation deficient in 
such vitamin.  
 It has been found that the consume of products tested in school catering  provides a 
low supplementation of the daily retinol quantity necessary to children aged 7-10, which is 
indispensable to a proper development of young organisms.  
Thus, a supplementation degree between 0.96 % and 5.76 % recommends an attentive 
combination of other menu components. It is not advisable a preponderant consume of 
catering preparations similar to the tested ones without an extra supply from tocopherol –rich 
foods that are not excessively processed, and are light-protected. 
The tested menu sequences covers the daily vitamin E necessary in children in a 
proportion between 5.03 % and 7.26 %.  
As for the supplementation of the tocopherol necessary in adults’ food, the suggested 
menu sequences consisting of the two catering products provides the recommended daily dose 
in proportions comprised between 5.77% and 8.92 %, depending on the type of catering 
processing. 
The best tocopherol supplementation from the menu sequences is provided by “cook-
serve” processed preparations by conventional thermal treatment- approximately 8.5% of 
daily ration recommended, followed by „cook-chill” processed products- about 8%, and  
„cook-serve” microwave thermal- treated – approx. 7%, followed by „cook- freeze” products 
covering about 5% of the necessary daily dose. 
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                 Tab. 3 
Supplementation degree of vitamin E necessary daily dose 
 
Catering 
products 
Vitamin E 
content 
( mg/helping) 
Supplementation degree of  vitamin E necessary daily dose/ consumer groups 
Children aged  
7-10  (mg/day) 
Supplementation 
degree 
Adults aged 19-50 
(mg/day) 
Supplementation 
degree 
A0 1.308 10 4.98 15 8.72 
A2 0.378 10 2.09 15 2.52 
A3 0.330 10 1.76 15 2.20 
A4 0.284 10 1.68 15 1.89 
A5 0.150 10 0.96 15 1.00 
B0 1.722 10 6.56 15 11.48 
B2 0.960 10 5.12 15 6.40 
B3 0.930 10 4.80 15 6.20 
B4 1.008 10 5.76 15 6.72 
B5 0.715 10 4.40 15 4.77 
Menu sequences 
A2B2 1.338 10 7.26 15 8.92 
A3B3 1.260 10 6.61 15 8.40 
A4B4 1.291 10 7.51 15 8.61 
A5B5 0.865 10 5.03 15 5.77 
* the supplementation degree of the daily necessary nutriments in children is related to helpings of 80g / 
consumed product and a menu sequence of 160 g.  
 
Taking into account the recent recommendations regarding the increasing amount of 
unsaturated fatty acids in lipid ration, it should be concomitantly increased the tocopherol 
supplementation to prevent the peroxides formation. The experimental studies performed by 
Murcia & coll. on „cook-freeze” culinary preparations revealed that  vitamin E added to these 
preparations in form of tocopherol is much more stable.  
Another aspect related to dietary therapy that should be approached in E 
hypovitaminose correction refers to some nutritional products that despite of their adequate 
tocopherol content, a considerable part are available due to antivitamin E presence (for 
instance in bean). In selecting the food products it will be also necessary to approach other 
sources reach in vitamin A, that along with E vitamin take part in the fertilizing effect 
enhancement. Besides, E vitamin deficiency  induces the vitamin A tissular deficit, inositol 
(helps to vitamin E utilization in organism), vitamin C (protects vitamin E against oxidation), 
vitamin B (its necessary increases vitamin E deficiency), manganese (helps to tocopherol 
utilization by organism), selenium (protects vitamin E activity). 
 
CONCLUSIONS 
 
Data analysis suggests significant loss of α-tocopherol in meat and fish based food 
product as compared to the content found in thermal non-treated preparations. Thus, in fish 
preparation the cook-serve processing by conventional thermal treatment diminishes the 
tocopherol content by 58%; in case of microwave thermal treatment this loss is  64.5 %. It 
was found that the microwave thermal treatment generated lower tocopherol content by 10% 
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versus the conventional thermal treatment. In case of thermally non-treated meat preparations 
the tocopherol content is 0.82 mg/100g product, greater than in fish preparations, but the loss 
registered by conventional thermal treatment and by microwave thermal treatment is 
approximately 21,95%, and 25,6%, respectively. In the case of meat preparations, the 
microwave thermal treatment generates a loss of tocopherol content greater by 16,6 % as 
compared to the conventional thermal treatment. Chilling, freezing, storing, and thermal 
regeneration operations applied to catering products according to product cards significantly 
diminish the tocopherol content. 
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